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(54) Title: CAMBERING SCOOTER AND SYNCHRONIZING MECHANISM THERETO 




(57) Abstract 

A cambering scooter is provided, of the type comprising a substantially upwardly extending main frame (12) having a pair 
of substantially horizontal twisting arms (16) extending rearwardly therefrom; a front wheel (14) attached to the said main frame 
(12) and a pair of rear wheels (17), each attached to one of said twisting arms (16) at their ends opposite to the main frame (12) ; a 
handle bar (13) associated to the said main frame (12) to allow an operator to rotate the same together with the front wheel (14) 
attached thereto about the longitudinal axis of the main frame, thus guiding the scooter; and a synchronizing mechanism (20, 40) 
for fixing the said twisting arms (16) to the main frame (12), so that the twisting ar/ns (16) are free to pivot at least in one direction 
around their points of connection with the said main frame. This type of cambering scooter has the advantage that a great percen- 
tage of the force supplied by the operator is lost due to construction problems. The present invention obviated those problems by 
providing a scooter wherein the central axis (15) of the said front wheel (14) is located behind the longitudinal axis of the main 
frame (12), with regard to the length of the scooter; and the said handle bar (13) is located in a plane ahead of the main frame 
(12) with regard to the normal direction of movement of the scooter. An improved performance is obtained with the construction 
of the present invention. A synchronizing mechanism (20, 40) for a cambering scooter of this type is also provided by the present 
invention. 
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Title: Cambering scooter and synchronizing mechanism thereto 

The present invention refers to a laterally 
twistable three wheeled vehicle or cambering scooter, of the 
type in which the user stands on two platforms over the rear 
5 wheels, holding the handle bar, which is, in turn, connected 
to a front wheel* 

The movement of this kind of vehicle is basically 
made, as it is well known from the state of the art, by the 
user inclining his body alternatively from one side to the 
10 other, thus transferring his weight from one side of the vehi- 
cle to the other respectively, with this kind of movement re- 
sulting in an almost "sinusoidal" path of the vehicle caused 
by the difference of radius of the curves made by the two rear 
wheels, thus transforming the angular moment which results 
15 from the operator's weight associated with the said difference 
in the radius in forward movement. 

The state of the art which is pertinent to this in- 
vention, as far as the applicant is aware, is represented by 
the following references, which are hereby incorporated in the 
20 present specification: 



Brazilian patent application PI 8901011, filed on March 01, 
1989, in the name of Luiz Osorio Vendrami Trentini. 



- Brazilian patent application PI 8800877, filed on February 
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25, 1988 , in the name of Luiz Os6rio Vendrami Trentini. 



- Brazilian Patent Application MI 4800219, filed on February 
28, 1988 , in the name of Luie Osorio Vendrami Trentini. 

- OS 3,229,782 granted to R. D. Hilton* 

5 - US 4,087,104 granted to Winchell et all 

- US 4 , 087,106 granted to Winchell 

- US 4,087,107 granted to Winchell 

- US 4,133,551 granted to Biskup 



The vehicles of this type, as known from the state of the art, 
10 present several problems with regard both to its construction 
and to its operation, as follows: 



The force which is made by the operator is not totally con- 
verted into movement of the vehicle, with losses occurring 
due to the mounting of the front wheel, the geometry of the 
rear wheels, the position of the handle bar with regard to 
the upright main frame, as well as the construction of the 
device which synchronies the relative movement between the 
two rear wheels, or the way in which the two twisting arms 
having attached thereto the rear wheels are connected to 
the said upright main frame • 



b. The said connection of the twisting arms to the upright 
main frame in the prior art vehicles, besides causing 
losses in the operator's force, is made of several pieces 
and is complicated and expensive in construction. 
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The front wheel, in the vehicles of the prior art, has the 
sole function of guiding the vehicle and has no influence in 
the accelerating characteristics thereof. 

US 4,087,104 and US 4,087,106, for example, teach a 
5 synchronizing mechanism for the rear wheels which is made of 
several pulleys and steel wires and which presents a small 
strength in spite of its complexity and heavy construction, US 
4,087,107, on the other hand discloses a synchronizing mech- 
anism made of a number of rigid elements 

10 (40,42,68,70,66,82,84) which are of extremely heavy, compli- 
cated and expensive construction. 

US 4,133,551 to Biskup teaches a synchronizing mech- 
anism having a much more simple and elegant construction, but 
which suffers from the serious disadvantage of being fragile 

15 in a long term use, in that all the forces generated by the 
movement of the operator's body, plus those generated by the 
pivoting movement of the twisting arms (30,32) are concen- 
trated solely in a few points of the mechanism. Moreover, this 
mechanism also comprises several pieces and is expensive to 

20 manufacture. 

The first objective of the present invention is to 
provide a cambering scooter which obviates the above cited 
problems of the prior art vehicles, and the second objective 
of the invention is to provide a synchronizing mechanism for 

25 the twisting arms of this type of vehicle, which is of a sim- 
ple and unexpensive construction. 

The first of those objectives was reached in the 
present invention by the provision of a cambering scooter com- 
prising a substantially upwardly extending main frame having a 

30 pair of substantially horizontal twisting arms extending 
rearwardly therefrom; a front wheel attached to the said main 
frame and a pair of rear wheels, each attached to one of said 
twisting arms at their ends opposite to the main frame; a han- 
dle bar associated to the said main frame to allow an operator 

35 to rotate the same together with the front wheel attached 
thereto around the longitudinal axis of the main frame, thus 
guiding the scooter; and a synchronizing mechanism for fixing 
the said twisting arms to the main frame, so that the twisting 
arms are free to pivote at least in one direction around their 
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points of connection with the said main frame; characterized 
in that the central axis of the said front wheel is located 
behind the longitudinal axis of the main frame , with regard to 
the length of the scooter; and the said handle bar is located 
5 in a plane ahead of the main frame with regard to the normal 
direction of movement of the scooter. 

Preferably, the two rear wheels are inclined with 
regard to the plane of the front wheel, in an upwardly conver- 
gent manner. 

10 Th e second of those objectives was reached in the 

present invention by the provision of a synchronizing mech- 
anism for attaching the twisting arms to the substantially 
upwardly extending main frame of a cambering scooter of the 
type in which the said twisting arms extend rearwardly from 

15 the main frame, which, in turn, has attached thereto a front 
wheel while each of said twisting arms has attached thereto a 
rear wheel, characterized in that the said synchronizing mech- 
anism has a general "H" configuration, with its cross bar be- 
ing provided with connecting means for cooperation with a 

20 corresponding connecting means in the main frame, and a por- 
tion capable to engage the said twisting arms, to limit their 
movements with respect to the said main frame and to synchro- 
nize the movement of one twisting arm with regard to the 
other . 

25 present invention will now be described with re- 

gard to preferred embodiments thereof illustrated in the at- 
tached drawings, in which: 

Figure 1 is a side plan view of a scooter according 
to the prior art; 

30 Figure 2 is a cross section view of the main frame 

of a cambering scooter according to the present invention, 
showing a first embodiment of the synchronizing mechanism of 
the twisting arms, having its pivot axis located in a plan 
ahead of the main frame; 

35 Figure 3 is a cross section view of the synchroniz- 

ing mechanism taken along lines Ill-Ill of figure 2; 

Figure 4 is a plan view of the first embodiment of 
the synchronizing mechanism, shown in figures 2 and 3; 

Figure 5 is a cross section view, taken along lines 
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V- V of figure 4; 

Figure 6 is a cross section view taken along lines 

VI- VI of figure 3; 

Figure 7 is a top plan view of the synchronizing 
5 mechanism, similar to figure 2, but with the pivot axis of the 
synchronizing mechanism being located in a plan behind the 
main frame; 

Figure 8 is a view a cross section view taken along 
lines VIII-VIII of figure 7; 
10 Figure 9 is a view similar to those of figures 2 and 

7, but showing the pivot axis of the synchronizing mechanism 
located in the same plan of the main frame; 

Figure 10 is a side view, partially cut, of the syn- 
chronizing mechanism illustrated in figure 9; 
15 Figure 11 is a side view of a cambering scooter ac- 

cording to the present invention, in a folded position ready 
for being transported; 

Figure 12 is a detail of the position of the axis of 
the front wheel with regard to the longitudinal axis of the 
20 main frame; 

Figure 13 is an upper view of the scooter of the 
preceeding figures; 

Figure 14 is a side view of a scooter according to 
the present invention, showing the position of the handle bar 
25 with regard to the longitudinal axis of the main frame; 

Figure 15 is an scheme showing the curve described 
by the handle bar, when rotated by an operator; 

Figure 16 is a rear view of the scooter of the pres- 
ent invention showing the inclination of the rear wheels, with 
30 regard to the plane of the front wheel; 

Figure 17 is a view showing the scooter inclined to 

the left; 

Figure 18 is a front schematic view of the main 
frame, showing the position of the two pivot axis, parallel to 
35 each other, in a second embodiment of the synchronizing mech- 
anism, according to the present invention; 

Figure 19 is an upper schematic view of the synchro- 
nizing mechanism of figure 18, where the mechanism is located 
in a plane ahead of the main frame, while its pivot axis is 
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located behind it; 

Figure 20 is a front view of the synchronizing mech- 
anism of figures 18 and 19 illustrating the elastic device ac- 
cording to the present invention, which purpose will be 
5 described below; 

Figures 21 and 22 show the two parts which , together 
form the synchronizing mechanism of figures 18 to 20; and 

Figure 23 shows the synchronizing mechanism of fig- 
ures 18 to 22 when mounted. 
10 Figure 1 of the drawings illustrates a cambering 

scooter 1 according to the prior art, comprising a generally 
upward main frame 2, having associated to its upper portion a 
handle bar 3 intended to be engaged by an operator to guide 
the scooter and attached to its lower portion a front wheel 4/ 
15 As can be seen from this figure, both the handle bar 3 and the 
axis 5 of the front wheel 4 are located in the same plane of 
the said main frame 2. 

Extending rearwardly from the lower portion of the 
said main frame 2 are two twisting arms 6, each having at- 
20 tached to its end opposite to the one attached to the main 
frame a rear wheel 7 and a platform 8 to receive an operator's 
foot. 

Indicated by S in figure 1 is the region where a 
synchronizing mechanism is provided to attach the twisting 

25 arms 6 to the main frame 2. No particular synchronizing mech- 
anism is illustrated in this figure 1, since the prior art 
provides for many different types of constructions, all of 
them suffering from the same problems described with regard to 
documents incorporated in this specification by reference. 

30 While the above described configuration is quite 

common in almost all of the prior art scooters and the results 
obtained therewith, are reasonable, the same causes a great 
amount of energy supplied by the operator to be lost. In other 
words, only a small percentage of the operator's force is 

35 transformed in forward movement of the scooter. 

Referring now to figures 2 to 17, it can be seen 
that the scooter 10 according to the present invention has the 
handle bar 13 located in a plane ahead of the plane of the 
main frame 12 and the axis 15 of the front wheel 14 is located 
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in a plane behind the said plane of the main frame 12 . The 
handle bar 13 can be fixed to the &ain frame 12 by a connect- 
ing element such as the one indicated in the drawings by the 
reference number 19 welded to the main frame or by any other 
5 appropriate means* 

It has been surprisingly found out in the present 
invention, that the performance of the scooter is highly im- 
proved by this disposition, with a much greater percentage of 
the operator's force being transformed into forward movement 
10 of the scooter, when compared to the scooters of the prior 
art. 

Moreover, as can be seen from figure 16, the rear 
wheels 17 are inclined with regard to the plane of the front 
wheel 14 by an angle 0, in a upwardly convergent manner. The 

15 said angle 6 is preferably in the range from 2° to 10° with a 
still more preferable value being 5°. 

This construction permits that, when the operator 
transfers his weight to one of the platforms 18 during opera- 
tion of the scooter, the rear wheel 17 in that side of the 

20 scooter assumes a position close to the vertical, while the 
other rear wheel 17 is inclined, as is illustrated in figure 
17. This characteristic provides an improved performance to 
the scooter, since it reduces the friction force acting on 
that rear wheel 17 which is supporting most of the operator's 

25 weight, allowing the roller bearings (not shown) to operate in 
an upward position. 

Referring now to figures 2 to 10, a first embodiment 
of the synchronizing mechanism of the present invention is 
generally designated as 20. As it can be seen, the synchro- 

30 nizing mechanism 20 is formed by two legs 21 connected by a 
cross bar 22, in a general "H H configuration and is provided 
with a pivot axis 23, about which the synchronizing mechanism 
2^, having engaged thereto the ends of the twisting arms 16 
re. te from the rear wheels 17, rotates. The said ends of the 

35 twisting arms 16 are welded on respective sleeves 24 which, in 
turn, are located each on one side of a central fixed sleeve 
25 welded in the said main frame 12, with the said pivot axis 
23 extending through the three sleeves 24, 25. With this con- 
struction, the twisting arms 16 extend through the spaces be- 



WO 92/00217 



- 8 - 



PCI7BR91/00011 



tween the two legs 21 of the H H", on each side of the cross 
bar 22 and are held for rotation about the pivot axis 23 by 
means of the said sleeves 24. The pivot axis 23 has in one of 
its ends a threaded hole 26 which receives a first locking 
5 bolt 27 associated with a handle 28 for retaining the sleeves 
24 on the pivot axi3 23, while the other end of the pivot axis 
23 can be provided with a head or similar (not shown) to com- 
plete the retention of the sleeves 24 thereon. 

The main frame 12 has a support pin 29 integral 

10 therewith and having a threaded hole 30 on its free end, to 
extend through a hole 31 provided in the cross bar 22 of the 
synchronizing mechanism 20, so that the synchronizing mech- 
anism can be placed about the said support pin 29 and locked 
in place by a second locking bolt 32, which is preferably pro- 

15 vided with a handle 33. With this construction the synchroniz- 
ing mechanism 20 can be easily installed and removed. 

As already mentioned, it will be noted that figures 
2, 7 and 9 illustrate three possible positions of the pivot 
axis 23 with regard to the main frame 12. 

20 Referring now to figures 18 to 23, a second embod- 

iment of the synchronizing mechanism of the present invention 
is described, wherein elements similar to those described with 
regard to figures 2 to 10 are designated by the same reference 
numbers, to facilitate the comprehension. 

25 *» can be seen from figures 18-23, the synchronizing 

mechanism 40 has a general -H" configuration with two legs 41 
and a cross bar 42. The synchronizing mechanism 40 is formed 
by two pieces 43 and 44 of complementary configurations, each 
of which is formed by a central piece 45, 46, respectively, 

30 provided with a central hole 47 and two of the said legs 41, 
disposed symmetrically with regard to the central piece 45, 46 
so that, when juxtaposed, the two pieces 43 and 44 form the 
said "H" configuration. This second embodiment of the syn- 
chronizing mechanism is also provided with an elastic element 

35 48 disposed between two adjacent legs 41, in order to provide 
a force tending to approximate the two adjacent legs 41 to 
each other, thus providing a better holding effect for the 
twisting arms 16 extending through the said spaces between the 
legs 41. The synchronizing mechanism 40 is mounted on the 
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suport pin 29 in a manner similar to that described with re- 
gard to figures 2-10. 

It will be noted from figures 18 and 19 that the 
sychronizing mechanism 40 can be mounted with two pivot axis 
5 23 parallel to each other, instead of being coaxial as is il- 
lustrated in the remaining figures. This disposition provides 
a more rigid construction and a more accurate adjustment of 
the pivot axis 23 with regard to the sleeves 24 of the twist- 
ing arms 16. 

10 In operation, the synchronizing mechanism 20, 40, 

according to the present invention automatically compensates 
any inclination of one of the twisting arms with regard to the 
other, as well as any clearance resulting from wearing of its 
legs 21, 41. 
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CLAIMS 

1. Cambering scooter comprising a substantially 
upwardly extending main frame (12) having a pair of substan- 
tially horizontal twisting arms (16) extending rearwardly 

5 therefrom; a front wheel (14) attached to the said main frame 
(12) and a pair of rear wheels (17), each attached to one of 
said twisting arms (16) at their ends opposite to the main 
frame (12) a handle bar (13) associated to the said main 
frame (12) to allow an operator to rotate the same together 

10 with the front wheel (14) attached thereto about the longi- 
tudinal axis of the main frame, thus guiding the scooter; and 
a synchronizing mechanism (20,40) for fixing the said twisting 
arms (16) to the main frame (12), so that the twisting arms 
(16) are free to pivote at least in one direction around their 

15 points of connection with the said main frame; characterized 
in that the central axis (15) of the said front wheel (14) is 
located behind the longitudinal axis of the main frame (12), 
with regard to the length of the scooter; and the said handle 
bar (13) is located in a plane ahead of the main frame (12) 

20 with regard to the normal direction of movement of the 
scooter . 

2. Cambering scooter according to claim 1, charac- 
terized in that the rear wheels (17) are inclined with respect 
to the plane of the front wheel, in an upwardly convergent 

25 manner, by an angle (0) in the range of 2° to 10°. 

3. Cambering scooter according to claim 2 character- 
ized in that the said angle (6) is of 5°. 

4. Synchronizing mechanism (20,40) for attaching the 
twisting arms (16) to the substantially upwardly extending 

30 main frame (12) of a cambering scooter of the type in which 
the said twisting arms (16) extend rearwardly from the main 
frame (12), which, in turn, has attached thereto a front wheel 
(14), while each of said twisting arms (16) has attached 
thereto a rear wheel (17), characterized in that the said syn- 

35 chronizing mechanism (20,40) has a general "H" configuration, 
with its cross bar (22,42) being provided with connecting 
means (31,47) for cooperation with a corresponding connecting 
means (29) in the main frame (12), and a portion capable of 
engaging the said twisting arms (16), to limit their movements 
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with respect to the said main frame (12) and to synchronize 
the movement of one twisting arm (16) with regard to the 
other. 

5. Synchronizing mechanism according to claim 5, 
5 characterized in that an elastic element (48) is provided be- 
tween two adjacent legs (41) thereof, to provide a force tend- 
ing to approximate the said legs* 

6. Synchronizing mechanism according to claim 4 or 
5, characterized in that the same is formed by two pieces 

10 (43,44) of complementary configurations, each of which is 
formed by a central piece (45,46), respectively provided with 
a central hole (47) and two of the said legs (41), disposed 
symmetrically with regard to the central piece (45,46) so 
that, when juxtaposed, the two pieces (43,44) form the syn- 

15 chronizing mechanism. 
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